Ⅰ. Introduction
There are several justifications for revisiting one more time the connections between deflation and monetary policy. First, there is the disquieting fact that the Bank of Japan continues to meet with only mixed success in applying an aggressively expansion monetary policy designed to finally vanquish the specter of deflation. Second, there is the fear that other East Asian countries, South Korea and perhaps even China, that have followed a Japan-like development path and now face Japan-like demographics might fall prey to a Japan-like deflation, raising the question of what if anything their central banks can do about it. Third, there is the fact of "lowflation" (inflation that continues to run stubbornly below central bank's self-avowed target), a problem that has seemingly infected much of the advanced-country world. Fourth and finally, there is the debate on Secular Stagnation, raised by Lawrence Summers and others, and the question of whether or there are monetary-policy remedies to the problem. 1) It is important to acknowledge that not everyone buys into this framing. Some economists and historians dispute that deflation is a bad thing and that, empirically, it has been associated with poor economic growth. Others question whether the Bank of Japan's recent experience is reason to rethink the connections between inflation and deflation on the one hand and monetary policy on the other; they would insist that the lags between monetary policy and inflation are long and variable (to coin a phrase) and urge observers to give the policy time to work. Still others question the generality and, indeed, the validity of the Secular Stagnation hypothesis and instead attribute the problem of "lowflation" to transitory (conjunctural) factors, such as deleveraging in the aftermath of the financial crisis and weak oil and commodity prices affecting primary-commodity producing and exporting emerging markets.
1) See Summers (2014).

Ⅱ. Is Deflation a Problem?
For much of the 20 th century deflation was regarded as a deeply damaging condition to be avoided at all cost. Deflation undermines demand by encouraging households to defer spending, on big-ticket (consumer durable) items in particular, in the expectation that the cost of those purchases will be lower in the future. It leads firms to curtail investment spending on the grounds that the nominal revenues associated with a capital project, insofar as they fall over time,
will not justify the current cost of the investment. It depresses employment by raising wages relative to prices and hence the real cost of labor, insofar as nominal wages are slow to adjust downward.
2) It creates financial problems for households with long-term debt obligations, whether because they have purchased appliances and cars on the installment plan or because they have home mortgage obligations.
It weakens the balance sheets of banks experiencing an increase in nonperforming loans as a result of these problems in the household and corporate sectors. It heightens the cost of servicing inherited debts for governments, which may have to curtail other forms of spending in response.
Worse yet, these problems will tend to be self-reinforcing and self-perpetuating.
If consumers hold off spending and firms hold off investing in the expectation of lower future prices, the weakness of demand will tend to validate the expected decline in prices leading to that behavior. Actual declines in prices may lead in turn to expectations of further declines in prices, causing further stagnation of spending and self-reinforcing price declines. Deflation that creates financial distress may lead to further weakness in spending and yet additional deflation.
Insofar as interest rates fall in response, central banks may find themselves up against the zero lower bound. Monetary-policy headroom will be limited since interest rates are already low, leaving little scope for them to be cut further when problems arise. There may be little that central banks can do, in other words, to break this vicious spiral. For all these reasons, growth and stability will be casualties when deflation is allowed to occur.
This view -that "deflation is a problem" -was heavily informed by the experience of two episodes: the Great Depression of the 1930s, in the United States in particular, where wholesale prices fell by a third between the 1929 peak and 1933 trough; and Japan's deflation and banking crisis starting in the 1990s.
Deflation in these two cases, it seemed clear, had a profoundly destructive effect. century, these two episodes, the U.S. in the Great Depression and post-bubble-economy Japan, played an outsized role in the analysis that followed.
Objections to this interpretation have been registered on both theoretical and empirical grounds. Theoretically, wages can as easily move down as up, or so critics of the deflationary conventional wisdom suggest. If productivity rises with experience and for other reasons -by, for example, by 2 per cent a year -then prices will have to fall by more than 2 per cent per annum before wages have to be cut in order to maintain the real cost of labor. If prices show a persistent tendency to fall, then wages should become more flexible downward, as employers and workers adjust their practices. Deflation may increase the real burden of principal payments (amortization), but it will reduce the burden of interest payments on liabilities bearing variable rates. In an economy subject to deflationary shocks, there will be an incentive to move to variable rates and shorten the duration of debt contracts. 4) Monetary policy headroom may be limited in a low-inflation or deflationary environment, but there are those who doubt the value of monetary policy headroom, arguing that activist monetary policy hurts more than it helps.
It will be apparent that this dispute cannot be resolved by theoretical point-scoring alone. Thus, economists and historians have considered a broader range of country experience and time periods in further efforts to clarify it.
3) The references are to Fisher (1933) , Keynes (1936) , Bernanke (1999) and Krugman (1998 One characterization of these contradictory findings is in terms of "good" and "bad" deflation. 6) Deflation can result from positive supply shocks that raise supply relative to demand. This was the nature of deflation in the 1873-93 period, when industrialization was spreading, trade was expanding rapidly, and portions of Africa and Latin America were being integrated into the world economy for the first time. This contrasts with the United States in the 1930s and Japan in the 1990s, when deflation resulted from negative demand shocks. The argument, then, is that direct effect of the positive supply shocks dominated any indirect negative effect of the induced deflation. The implication is that deflation is a problem only when it is the result of negative demand shocks.
Of course, this in turn raises the possibility that other consequences of those negative demand shocks, and not their consequences for price-level trends (not their consequences for deflation, in other words), may be the actual culprit. The historical evidence on this question is mixed. On the one hand, Bordo, Erdem, Filardo and Hofmann (2015) argue that negative demand shocks associated with the bursting of credit bubbles, which are in turn accompanied by deflation, and not deflation itself, are the main factor disrupting growth. 7) On the other hand, Eichengreen and Grossman (1997) , analyzing U.S. experience under the classical gold standard and international experience in the 1930s, allow for distinct roles for both deflation and financial instability. They document separate effects of 5) Bordo and Filardo (2004) and Bordo and Redish (2005) provide related analyses.
6) To invoke the language of Bordo, Landon-Lane and Redish (2004) .
7) The authors analyze data for up to 38 economies over as many as 140 years. They find only a weak association between product price deflations and economic growth, but a stronger link between asset price deflations and the performance of the real economy. They show that the impact on growth is higher in the presence of high private debt levels (that debt deflation is a problem) for property price deflations but not goods and services price deflations. This is an important contention given the prominence of the argument, reflecting the prominence of its principal exponent. In fact, this recession has been considered previously by scholars, such as Wicker (1966) , Romer (1988) and Eichengreen (1992) , who reach rather different conclusions. Their analyses suggest that the 1920-1 recession and deflation cured themselves only in a very specific sense. Romer's data challenge the notion that the events of 1920-1 rise to the level of a depression, "forgotten" or otherwise. In fact the decline in real GDP was relatively mild, on the order of 2-3 per cent. The downturn resulted not from a major financial disturbance but from the Federal Reserve's decision to tighten monetary policy so as to wring inflation out of the economy; it occurred against the backdrop of inflation rather than deflation, in other words. The economy rebounded quickly not just because of powerful equilibrating forces intrinsic to the market system but because of a series of exogenous supply shocks -the delayed resumption of ocean-going shipping following World War I, which reduced the cost of imported inputs and materials, together with an unusually good weather leading to a bumper harvest. It rebounded quickly because the Fed responded to the deflation by quickly cutting interest rates and injecting ample liquidity into the financial system, a response that sufficed given the source of the initial shock and the limited magnitude of the negative disturbance to which the economy was subjected. 9) 8) Eichengreen and Grossman regression growth and prices on a measure of banking crises and the change in the price level, where the former picks up the financial-instability channel while the latter captures any additional effect of deflation; their results point to a role for both.
9) Similar conclusions apply in the United Kingdom, according to Broadberry (1986) .
Ⅲ. Why We See "Lowflation"
The question, then, is whether what we have been observing recently is "good"
or "bad" deflation. A first observation pointing in the direction of "bad" deflation is that the problem has arisen in the wake of a major financial crisis that in turn follows a major credit boom. The crisis has induced deleveraging by households, banks and firms, which have sought to work down debt burdens shown by events to be excessive. Households have sought to reduce the ratio of debt to after-tax income, which, in the face of stagnant income growth, they have been forced to do by reducing their spending and paying off debt. 10) Firms have sought to reduce levels of debt now recognized as dangerously elevated by limiting their investment spending. 11) Banks have sought to repair their balance sheets and raise their capital-asset ratios, where the latter is yet another form of deleveraging, processes which, given the costs of raising new capital and diluting existing shareholders, they have done by limiting their lending.
Progress has not been universal. The change in the household debt-to-income ratio in South Korea rose by 18 percentage points between 2007 and 2014Q2, and there are ongoing worries about levels of corporate and household indebtedness in emerging markets generally. But the ratio of household debt to GDP has declined over the period by 26 percentage points in the United States, 17 percentage points in the United Kingdom, 33 percentage points in Ireland and 13 percentage points in Spain, indicative of considerable spending restraint -that is, of the kind of negative spending response that follows a debt-and credit-fueled financial crisis. Similarly, total financial sector debt as a percentage of GDP has fallen over the same period by 26 percentage points in the U.S., 35 percentage points in the U.K., and 11 percentage points in Japan, indicative of a higher cost of credit and negative shock to the availability of investment finance. 12) The negative consequences for spending and demand are hard to dispute. 13) 10) To put the same point another way, declining real-estate values had a direct negative effect on consumption spending as households that had been financing their consumption with continuous increases in indebtedness secured by rising house values found themselves unable to do so (Hall 2015) .
11) A pattern first documented by Myers (1977) .
12) Data in this paragraph are from McKinsey Global Institute (2015).
13) A careful analysis of those consequences, together with a relatively pessimistic analysis of progress on deleveraging, is Buttiglione, Lane, Reichlin and Reinhart (2014) . and therefore necessarily reflects more than simply the consequences of that event. This brings us to the Secular Stagnation debate and the hypothesis that observed low rates of interest and inflation reflect chronic deficient demand and, specifically, a chronic excess of global saving over investment. We can think of the equilibrium real interest rate in this framework as the level at which desired saving equals desired investment. That rate may be low because, with slow population and labor-force growth, less investment is needed to raise capital/labor ratios to equilibrium levels and maintain them there. 18) It may be low because there has been a secular decline in the relative price of investment goods and because the 14) The timing of changes in productivity growth is documented and discussed by Fernald (2014) .
15) That globalization should be a source of disinflation has been argued by Rogoff (2003) .
16) These estimates are from the Conference Board's Total Economy Data Base (Conference Board 2015). (2006) . To some extent, this movement can be interpreted as mean reversion following the unusually high interest rates of the early 1980s (Eichengreen 2015) -but not entirely.
17) This is documented by and IMF (2014). An early recognition of the trend is Drsroches and Francis
18) This is similarly the implications of the Ramsey optimal-growth model (Ramsey 1928 number of investment projects undertaken is relatively insensitive to that price. 19) It may be low because of a rise in global saving relative to investment, due to policies first in emerging markets like China and now in Germany (currently the country with the largest current-account surplus in the world).
One question is how low. Hall (2015) concludes from his analysis of the United
States that the equilibrium real rate circa mid-2014 may have been as low as -4 per cent. Given the zero lower bound on the nominal interest rate and a low and stable rate of inflation, the result is the self-reinforcing slump known as Secular
Stagnation.
There are a number of obvious objections to this logic. Yet there are also reasons to doubt that quick resort to market-determined exchange rates, implying sharp appreciation of emerging-market currencies relative to those of countries stuck in Secular Stagnation, would do the trick.
Consumption reflects habit formation; it is hard to imagine that household consumption in, say, China could be quickly raised from one-third to two-thirds of GDP, whatever happens in foreign exchange markets. Japan's experience suggests that, in conditions of Secular Stagnation, the export response may be weak or had long been argued that with a growth rate of 10 per cent per annum and a growth of total factor productivity approaching 4 per cent, this was "good" deflation reflecting ongoing reductions in costs. Chinese growth has now slowed and, predictably (as is typical of other countries, as shown by Eichengreen, Park and Shin 2012) , that slowdown has taken the form of a fall in TFP growth more than a fall in the investment ratio. This, together with China's dependence on global export markets, which remain relatively weak, makes the "good" deflation story now harder to sustain. If there are, indeed, any tendencies toward "bad" deflation in China, the country's debt load, which is unusually heavy for an emerging market, is likely to amplify the effects.
For Korea, likewise, the era of rapid TFP growth, emerging market style, that is characteristic of the catch-up phase of economic growth is now over. Korean export growth has been relatively stagnant, again raising fears that what we are observing is the effects of weak (external) demand, making for "bad" deflation.
Ⅳ. Monetary Responses
Given this lack of consensus on the nature, or for that matter the existence, of the problem, there is necessarily a lack of consensus on how central banks should respond. But posit for the moment that the level of investment will approach that of savings only at a negative real interest rate of 2 to 4 per cent. Can central banks deliver this?
One conceivable option, which a growing number of central banks have resorted given the prevailing low level of inflation, is to push interest rates into negative territory. The Swedish Riksbank was a pioneer, cutting rates for 7-day deposits to -0.25 already in 2010; after then (prematurely) raising its deposit rate, it then moved it back into negative territory, to a full -1 per cent. The Danish central bank was another, cutting interest rates to negative levels on bank deposits The question is how far below zero nominal interest rates can be pushed. It would appear that current policies are testing the limit. A rate on bank reserves below, say, -1 per cent will make it unprofitable for banks to offer positive rates on retail deposits. If they reduce those rates below zero, households will look for other places to park their funds. 23) Bank safe deposit box fees are not that high. 24) 22) Here again Denmark is a test case: in February 2015 at least one Danish bank, FIH Erhvervsbank, announced that it would henceforth charge retail customers to hold funds in their deposit accounts.
23) This was the reaction to the FIH Erhvervsbank announcement, in whose wake the bank experienced significant retail deposit outflows.
24) These observations have led to an interesting literature on abolishing cash as a way of removing this limit on negative interest rates; see Buiter (2003) and Rogoff (2014) . Interesting perhaps, but not a development that is likely to happen anytime soon.
Insofar as investors move their funds into equity and bond markets, of course, this may have the positive portfolio-balance effects stimulating investment and consumption spending that an expansionary monetary policy is supposed to deliver in an environment of Secular Stagnation. But the policy would also do serious damage to the banking system. It raises the possibility that banks, desperate for earnings, might raise lending rates in response. Highly negative rates would also damage the money-market industry, since with rates at zero money market funds would have negative yields after fees, rendering them unattractive to investors. 25) And damage to the money market fund industry in turn reduces the liquidity of money and repo markets, in which the funds are significant participants.
The other option is to push the inflation rate up to 2 per cent or higher, given that in an environment of Secular Stagnation the nominal interest rate will not follow. This is the approach of the Bank of Japan under Governor Kuroda, which in April 2013 adopted a program of security purchases quantitative easing and a two-year deadline for reaching its 2 per cent inflation target. 26)
The returns on this strategy have been mixed. Japanese core annual inflation was still zero in February 2015, 22 months into the program, once the effect of the country's sales tax hike was removed. Households, not surprising, responded to the failure of inflation to rise (equivalently under the circumstances, the failure of real interest rates to fall) by failing to increase their consumption spending. It may be that core inflation rates are inadequately adjusted for the fall in oil prices that is passed through into the prices of other goods and services. But even with a generous adjustment for the oil price effect, inflation continued to undershoot the BOJ's target.
The key issue is whether a central bank like the BOJ lacks the capacity to raise inflation to 2 per cent in the current environment or whether it simply lacks the will -in other words, that it simply needs to do more in order to achieve its self-professed goal. Arguments for why it lacks the capacity are that the 25) Thus, European money market funds experienced outflows when the ECB reduced deposit rates below zero in September 2014, leading to the closure of several funds.
26)
One can see the ECB starting in January 2015 as similarly pursuing this strategy.
portfolio-balance channel affecting the economy is exhausted, given the already super-low level of interest rates on fixed-income securities. The expectations channel is weakened by divisions on the central bank board, which some would say are inevitable in the face of the extreme policies required by extreme circumstances. Given the resulting limits on forward guidance, exchange rate depreciation is left as the principal mechanism through which expectations of future inflation can be shaped. But the exchange rate channel is undermined by the willingness of other central banks, the ECB for example, to fight fire with fire.
The counterargument is that 2 per cent inflation is still attainable if the central bank is prepared to do more. The BOJ already ramped up the rate of security This is just a specific application, to the specific circumstances of deflation, of the Tinbergen Principle that in order to hit two targets -price stability and financial stability -a central bank needs two instruments, and of the Brainard Corollary that in an uncertain environment instruments should be assigned to the target on which they have the strongest impact. 30) 30) Which means, in the present instance, that monetary policy should be assigned to price stability and macroprudential policy to financial stability. See Tinbergen (1952) and Brainard (1967) .
Ⅴ. Additional Alternatives to Asset Purchases
If asset purchases taken in response to deflation in an environment of Secular Stagnation have undesirable side effects, there are alternatives. One alternative is "helicopter money" -that is, creating additional base money and transferring it directly to households or firms. The central bank can mail a check, in effect an equivalent amount of cash -to each and every household, which will increase spending and, thereby, the price of goods and services directly, instead of operating indirectly via asset markets (insofar as the marginal propensity to spend is high). 31) Or to ensure a direct positive impact on spending, one can imagine government undertaking the spending and the central bank financing it by printing money. 32)
The argument for the policy is that it is designed to enable the central bank to Alternatively, governments can undertake additional public spending without additional debt monetization. Under other circumstances this might give rise to
31) The case for this policy is argued by Turner (2013) and Blyth and Lonergan (2014) . 32) Woodford (2012) observes that the effects of traditional QE and helicopter money are in fact the same insofar as QE reduces the public debt outside the consolidated public sector, allowing the government to spend more, ceteris paribus, while helicopter money operations in which the central bank finances additional government spending prevent the debt outside the consolidated public sector from rising.
The two policies will differ only insofar as they induce different behavior by the government and/or the private sector responds different, perhaps because the consequences for future policy are not perceived as equivalent by the public. 33) As is argued by, for example, Wood (2012) .
fears of crowding out private spending via higher interest rates. But if the circumstance giving rise to deflation is a large excess of desired saving over desired investment, then excess of saving can be used to absorb additional public debt, and finance additional public spending, without driving up interest rates.
This, of course, was the argument behind Keynes' original formulation of the liquidity trap -to use modern Hicksian terminology, that there is a substantial range where the LM curve is horizontal, so the IS curve can be shifted right through fiscal action without pushing up interest rates or crowding out private spending.
As for fears over fiscal sustainability, which inevitably arise in connection with Japan, it can be argued following DeLong and Summers (2012) and International
Monetary Fund (2014b) that in the current environment of super-low interest rates, governments have generous menus of productive investment projects that will more than pay for themselves with future tax revenues. Using data on public-investment shocks (unexpected increments in public investment spending relative to forecasts), the IMF shows that higher public investment spending typically has no impact on government funding costs. It reduces the debt-to-GDP ratio in both the short and long runs (although only the short-run impact is statistically significant). These impacts are largest in periods of low growth, like that which would accompany Secular Stagnation.
The objection to this line of reasoning is that governments cannot be relied on to invest productively, political pressures being what they are. The fact that Japan initiated a large program of public investment in the 1990s in response to deflation yet saw its public-debt ratio rise rather than falling is regularly invoked in support of this view (Fackler 2009 ). But, as IMF (2014b) observes, the spurt of public investment was short lived. Public investment spending as a share of GDP peaked already in 1996, after which it headed steadily downward. In addition, announcement of public investment plans regularly exceeded actual implementation by as much as 15-20 per cent. Different commentators, obviously, will draw different lessons from this experience.
Ⅵ. Implications for Low Inflation Countries
Deflation has replaced inflation as the principal challenge for monetary policy, at least for the moment. There is little agreement, however, on the gravity of that challenge. Influential voices question whether deflation really is a problem for economic growth and financial stability. They question whether recent experience with deflation is more than a transitory phenomenon, associated with the aftermath of the financial crisis and record-low oil prices, that is already on its way to solving itself. And they question whether, even if deflation remains a problem, monetary policy can solve it without creating side effects in the form of even more serious risks. Japan's experience and historical experience generally confirm, as I read them, that deflation is a problem whose solution should be a priority for central banks. Japan's experience, in particular, suggests that deflation does not solve itself but, to the contrary, that it can be self-reinforcing, particularly in an environment where desired saving significantly exceeds desired investment. 34) The jury is still out on whether, once deflation is underway, concerted monetary policy action like that currently being undertaken by the Bank of Japan can return inflation to its positive target levels. My own view is that it can. If the policies undertaken to date have not achieved their goal, then the central bank or banks in question need to do more. If doing more threatens to jeopardize financial stability, then tools other than conventional and unconventional monetary policy -so-called macroprudential tools -are appropriate for addressing these risks. If a central bank runs out of government securities to buy or worries about dangerously reducing the liquidity of the government bond market, then there are other assets to buy. If it worries about the side-effects of purchasing these other assets, then it can cooperate with the government on a helicopter drop of money. If that helicopter drop is targeted on productive public infrastructure investments, the latter can proceed without increasing the public debt burden; to the contrary, they can actually reduce it.
The policy response to deflation is straightforward. The only question is whether the relevant authorities will pursue it.
34) And where, as noted, there are obstacles -institutional, political or financial -to equalization through foreign investment.
